Platelet-activating factor inhibits ionotropic GABA receptor activity in cultured hippocampal neurons.
Platelet-activating factor (PAF), one of the most potent bioactive lipids, has been implicated in modulating long-term potentiation (LTP) and neurotoxicity. In the CNS, glutamate and GABA are the major excitatory and inhibitory neurotransmitters, respectively. Previous work has focused on the effects of PAF on glutamatergic receptor responses. The purpose of the present study was to investigate the possible actions of PAF on ionotropic GABA receptor responses in primary cultured hippocampal neurons using the whole-cell and single channel patch clamp techniques. Extracellular application of PAF induced a reduction of the GABA gated Cl- current in a majority of cells (29 of 44 cells), while it caused an enhancement in 10 of 44 cells. A similar heterogeneous modulation of PAF on the GABA receptor activities was also observed in outside-out patch recordings. Moreover, the cell-attached single channel recordings showed that PAF decreased the GABA channel activity. Therefore, PAF may modulate synaptic activity by inhibiting GABA receptor channels. During seizures and neural injury, when enhanced synthesis of this lipid mediator takes place, the actions of PAF on inhibitory GABA receptors may contribute to synaptic dysfunction.